SLÁMA, J., KODEŠ, A.: New uses of clover-grass mixtures in the structure of fodder crops on arable land. Acta univ. agric. et silvic. Mendel. Brun., 2010, LVIII, No. 5, pp. 337-344 The use of clover-grasses in the structure of fodder crops grown on arable soil, especially those with intergeneric hybrids as the main component part, could avert the negative current trend, i.e. further decreasing the area of perennial fodder plants or fodder crops as a whole on arable soil. They have an irreplaceable role in crop sequences and in preserving the cultural character of the countryside, above all due to the fact that they improve soil fertility and microbial life in the soil and that they have an excellent pre-produce value, and, at the same time, they are applied in various farming systems (both conventional and ecological) and in various climatic conditions, and agricultural businesses are well equipped for growing, harvesting and storing them. In the Czech Republic, the area of fodder crops grown on arable soil was decreased from 1,019.9 thousand hectares to mere 396.7 thousand hectares between 1980 and 2009, which is 15.6 % of the total area of arable soil whereas perennial fodder plants only take up 8.5 %. Fodder from clover crops and clover-grass growths on arable soil are one of the main resources of voluminous fodder for dairy cows. Most of this fodder is preserved through a fermentation process (silages, hay storage); a smaller part is fed as fresh fodder, or serves for production of hay. Silages made with perennial fodder plants are the most important source of both proteins and other nutrients for ruminants, especially for high-yielding milch cows. The basis of fodder production systems are the conservative elements of the landscape area (geomorphology) in combination with the progressive elements (weather conditions, plants and human labour) and relict ones, the representative of which is the soil. The fodder production systems in Europe are divided into fi ve main fodder production zones. From this point of view, the areas where short-term clover-grass mixtures are grown on arable soil could be classed with Zone 4, i.e. intensive fodder production and cattle breeding. This characterisation corresponds with the Vysočina Region (the Czech Republic), which is the focus of our work even though extensive breeding can be found in this area on a smaller scale as well. Therefore, our aim was to verify the production and qualitative parameters of the fodder crops and mixtures included in the test in chosen agricultural businesses in the Vysočina Region and to recommend the most suitable variant for the given area. A statistically signifi cant correlative relationship (P < 0.05) was proved between the net energy for lactation contents and the percentage of organic matter digestibility. The evaluation of the production parameters evidently shows the favourable infl uence of the grass component part or of intergeneric hybrids on the stability of dry matter yield per hectare as well as on the stability of individual nutrients.
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legume-grass mixtures, forage quality, cutting frequency, crude protein, net energy for lactation, organic matter digestibility, intergeneric hybrids Houdek (2009) refers about the advantages brought by growing clover-grass mixtures, such as a higher production of fodder, easier and quicker wilting of forage during conservation and the fact that the mixture growths tend to be less infested with weeds. He also mentiones produce sta bi li ty in both colder and warmer (or drier) areas. As to the amount of carbohydrates in the fodder, he re-com mends various kinds of grasses with their suita ble sowing rates. In the USA, SLEUGH et al. (2009) carried out an experiment with the Lucerne (Medi ca go sativa), the Common Bird's-foot Trefoil (Lotus corniculatus) and the Caucasian Clover (Trifolium ambiguum) in mixtures with the Cocksfoot (Dactylis glomerata), the Brome Grass (Bromus intermis Leysser) and the Middle Couch Grass (Elytrigia intermedia). They determined the production of dry matter, fibre and proteins in these mixtures. They dis co vered that the yield of dry matter, the contents of proteins and the digestibility of the fodder were always better in clover-grass mixtures than in clovers or grasses separately. The mixtures also had more stabile yields during individual cuttings. The sym biotic fi xation of nitrogen and its transport between the clover crop and the grass component was dealt with by RIESINGER, HERZON, 2008 a DAHLIN, STERNBERG, 2008 . They found out that a growing growth of red clover fi xates 38.6 kg . ha −1 N a er harvesting the cover crop plant; the average fi xation for a two years' period determined in various stages of the yield year was 185.4 kg . ha −1 N and was significantly infl uenced by the soil quality. In the mixture of red clover and ray grass, the determined transfer of nitrogen for nutrition of the ray grass was 32-34 kg . ha −1 in the year with a normal rainfall, but it was only 15-18 kg.ha −1 in the year with a poorer rainfall.
The clear merits of growing clover-grass mixtures were also proved during an experiment carried out in Turkey. In the course of fi ve years, double-component mixtures of the Brome Grass and the Lucerne and of the Brome Grass and the Middle Couch Grass in various proportions of sowing were observed. The checking treatment was an individual growth of brome grass fertilised doses of 0, 50, 100 and 150 kg . ha −1 N. The clover-grass mixtures were not fertilised apart from the initial dose of 40 kg . ha −1 N. The production of dry matter in all the mixtures was higher than in the pure monocultures of clover or of the fertilised brome grass. In addition, the monoculture of grass was only sustainable with higher doses of nitrogen (150 kg . ha −1 N). The highest recorded dry matter production was in the mixture of the Red Clover and the Brome Grass in the proportion 2:1, the second place was taken by the mixture of the Lucerne and the Brome Grass in the proportion 1:1. The highest production of nitrogen was recorded in the mixture of the Red Clover and the Brome Grass in the proportion 2:1, second placed the pure monocultures of the Red Clover and the Lucerne. The author mentions a good stability of dry matter production in the clover-grass mixtures during the whole experimental period. The grass components were more productive early in the spring while the fractions of the clover crops grew better in the summer. From the point of view of sustaining the stability of the growth without nitrogen fertilisation for a long time and keeping up the production of dry matter and CP it is recommended to grow a mixture of the Lucerne and the Brome Grass in the proportion 1:1. The mixtures of the Red Clover and the Brome Grass are recommended for a short-term utilisation of the growth. In the conclusion, the author states that the application of nitrogen can be eliminated in clover-grass mixtures without any yield reduction (GÖKKU, A., 1999) . In the mixture of the Lucerne and the Reed Fescue (Festuca arundinacea), intergeneric reactions were observed by LAZARI-DOU in 2008. The results showed that an intensive utilisation decrease the yearly and total production of shoot biomass and increased the competitiveness of the Fescue Grass towards the Lucerne, especially when suffi ciently irrigated. The botanical composition changed during cuttings and also during the year. In Finland, NYKÄNEN et al. 2008 , tested clover-grass mixtures with the Red Clover, the White Clover (Trifolium repens), the Alsike Clover (Trifolium hybridum L.) and the Hybrid Lucerne as clover components and the grass species of the Timo thy Grass and the Fescue Grass and they compared their productivity with that of monocultures in various sowing rates, nutrition at 60 kg . ha −1 N and triple-cutting utilisation. In the clover crop monocultures, the species of the clover had a greater infl uence on the dry matter production than the sowing rate. The clover-grass mixtures were always more productive than the monocultures. The highest competitiveness was detected in the Red Clover and the Alsike Clover, the competitiveness of the Lucerne was variable.
MATERIALS AND METHODS
The aim was to assess the test during the two harvest years 2006 and 2007, started as early as the year 2005 with unfertilised variants of clover crops and their mixtures with grasses. These semi operational experiments were started on arable soil in chosen businesses in the area of the Bohemian-Moravian Highlands at 450-550 above sea level, i.e. in the same weather and soil conditions. The average annual rainfall was about 580 mm in the fi rst harvest year (out of this only about 370 mm in the vegetation season), the average yearly temperature was 14.1 °C in the vegetation season. The weather conditions in the second harvest year were diff erent from the fi rst one: the average temperature was only 0.12 °C lower in the vegetation season compared to the long-term standard, but the total of rainfall was 45.6 mm lower. Also, the distribution of rainfall during the ve geta tion was less even than in the fi rst harvest year of the tests, especially during the onset of vegetation in the month of April the total rainfall was only 1.7 mm. The soils are classifi ed as modal brown soils, in the term of granulation -loamy with a neutral to sub acid soil reaction (pH 6) (NEMECEK, 2001 , is a good supply, too. The total content of N was average, the longterm content of humus was low -1.2-1.7 %, which means the soils are also moderately humic.
The basis of the experiments was that an area was sown with a determined proportion of mixtures (Tab. I), and the percentage of the components was established (Fig. 1) , further the yield of dry matter and nutrients (CP, NEL, OMD) as a qualitative parameter in a sample of the mixtures were established. In chosen experimental treatment, samples were taken in four repetitions in each treatment in both the fi rst harvest year 2006 and the second harvest year 2007. Seven treatment of clover-grass mixtures were included in the experiment, 200 samples altogether. In six of these treatment, a grass component or intergeneric hybrids were used (cv. Perun, Achilles and Perseus) (3,4,5,6) and brome grass (cv. Tabrom) (7), and, as a check variant (1), a mixture with main clover crops was used (Lucerne cv. Magda and a diploid treatment of the Red Clover cv. Vltavín). The dried and ground material was analysed using an NIRS 6500 instrumentation at the working site of VSTE Jevíčko. The digestibility of the organic matter (OMD) was established using the TILLEY a TERRY (1968) in vitro method modifi ed according to RESCH (1991) . The results concerning the quality of the fodder were statistically tested through a variation analysis (ANOVA). Tuckey's HSD test (P < 0.05) was used for a more detailed evaluation of the differences between the averages of the treatment in the years 2006-2007 (used so ware: Statistica 8.0 CZ).
RESULTS AND DISCUSSION
The results of intergeneric interaction expressed by the percentage distribution of the components of the mixtures (Fig. 1) show that the percentage of the Lucerne in the mixtures increased within the years. The percentage of clover in the growth rather tended to decrease. Of the grass hybrids, it was Perseus (Var. 5) that increased its distribution in the growth. This is in concordance with the fi ndings of HRABĚ et al. (2007) showing the need of establishing a cultivation strategy for short-term clovergrasses (grown for 1-3 years) on a higher proportion of red clover (60-80 %) and on one or two of his varieties supplemented by one or two intensive productive grass species, especially the Ryegrass (Lolium Tab. II) , there were no demonstrable diff erences between the treatment included in the experiment, which is an evidence of their plasticity. Further, a statistically relevant (P < 0.05) correlative dependence between the NEL content and the per cen tage of organic matter digestibility -OMD: the results of the whole experiment speak of 76%, i.e. strong, dependence between these two qualitative indicators (Fig. 2) . The evaluation of the production parameters (Tab. III, IV & V) shows a demonstrably favourable infl uence of the grass component or MRH on the yield stability despite the climatically un balanced second productive year, when the highest ave rage yield of dry matter 21.09 t . 
SUMMARY
The aim was to assess the test during the two harvest years 2006 and 2007, started as early as the year 2005 with unfertilised treatment of clover crops and their mixtures with grasses. These semi operational experiments were started on arable soil in chosen businesses in the area of the BohemianMoravian Highlands at 450-550 above sea level. The basis of the experiments was that an area was sown with a determined proportion of mixtures. In six of these treatment, a grass component or intergeneric hybrids were used (cv. Perun, Achilles and Perseus) (3, 4, 5, 6 ) and brome grass (cv. Tabrom) (7), and, as a check treatment (1), a mixture with main clover crops was used (Lucerne cv. Magda and a diploid variant of the Red Clover cv. Vltavín). The yield of dry matter and nutrients (CP, NEL, OMD) as a qualitative parameter in a sample of the mixtures were established. In chosen experimental treatment, samples were taken in four repetitions in each treatment in both the fi rst harvest year 2006 and the second harvest year 2007. The dried and ground material was analysed using an NIRS 6500 instrumentation at the working site of VSTE Jevíčko. The digestibility of the organic matter (OMD) was established using the TILLEY a TERRY (1968) in vitro method modifi ed according to RESCH (1991) . Based on the verifi cation of the qualitative and quantitative parameters it can be said that even a low proportion of grass component or intergeneric hybrid in grass-clover mixtures has a significant positive eff ect on yield stability and nutrient concentration. Aff ect the composition of the mixture (P <0.05) content of NEL and in 2006 the OMD. These results can also be reached in the generally worse and climatically less balanced conditions of piedmont regions with no need of adding energy jetelovinotravní směsky, kvalita píce, četnost sečí, dusíkaté látky, netto energie laktace, stravitelná organická hmota, mezirodové hybridy
